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is not necessarily an indication for immediate operation, and in the 
absence of steadily deepening unconsciousness and of steady progression 
of other cerebral symptoms, it will be often wise to postpone surgical 
interference, though generally speaking an exploratory operation is 
always justified in case of focal paralysis following head injury. 

Seventh. This lesion is to be particularly borne in mind in the case of 
children and young adults, and perhaps in alcoholic patients. In elderly 
patients the same set of symptoms points more decidedly toward hem¬ 
orrhage. 


THE PATHOLOGY AND MORBID ANATOMY OF HUNTINGTON’S 
CHOREA, WITH REMARKS ON THE DEVELOPMENT AND 
TREATMENT OF THE DISEASE. 

By Joseph Collins, M.D., 

PROFESSOR OF NERVOUS AND MENTAL DISEASES IN THE NEW TORE POST-GRADUATE MEDICAL 
SCHOOL; VISITING NEUKOLOGIST TO THE CITY HOSPITAL; ATTENDING 
PHYSICIAN TO ST. MARK’S HOSPITAL. 

Introductory Remarks. Point of view. In attempts to solve the 
problems imposed upon the neurologist by the exigencies of his specialty, 
many difficulties are encountered. Of these none has the secret of its 
genesis and being more carefully concealed than the hereditary degen¬ 
erative diseases. The pathogenesis of the acute inflammatory diseases 
of the nervous system is an open book. The process is essentially the 
same as that of acute inflammation in any other tissue, individual 
attributes and variations being conditioned by structural peculiarities. 
It is in reality the reaction of the tissues to different forms of irritation, 
principally bacterial. The degenerative diseases, on the other hand, 
yield the mystery of their being and causation in a discouragingly slow 
way. This is true especially of the degenerative diseases that are 
handed down from generation to generation, such as the hereditary 
ataxias, choreas, and dystrophies. Although we may apprize ourselves 
fully of the terminal morbid anatomy of such diseases, it is almost as im¬ 
possible to infer the pathogenesis of them from a study of their morbid 
conditions alone as it is from a consideration of the symptoms. In other 
words, the status of the beginning or original lesion cannot always be 
inferred from a consideration of the morbid conditions found at the 
time of death, particularly if the disease has existed a great number of 
years. This statement may sound heretical, but I am convinced that 
it does not materially overstep the boundaries of truth. No one can 
spend his days in the laboratory at work on the central nervous system 
of individuals who have succumbed to degenerative nervous diseases of 


1 Read before the Neurological Society, November 2,1897. 
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protracted duration without having forced upon him the fact that there 
are certain abnormalities of the circulatory system, consisting of a vari¬ 
able degree of degeneration of the vessels, change in the size of the 
lymph spaces, and relative disproportion of glia tissue to the parenchyma, 
which occur with all degenerative diseases, considered entirely apart 
from their causation. The longer I study the morbid anatomy of the 
degenerative nervous disease, the more I am convinced that we cannot 
be too chary of attributing such departures from normal, as these just 
enumerated, to the direct effect of the action of the factors to which 
the disease is attributed. On the contrary, I venture to believe that 
these terminal changes are very often secondary ; that they are entitled 
to no other significance than evidences of protracted disturbance of 
nutrition, and that this nutritional depravity results from the func¬ 
tional disorder of the part or the organ as well as from the exist¬ 
ence of the original lesion. There is nothing more certain than the 
occurrence of glia proliferation in all slowly progressing destructive 
lesions of the nervous system ; but nothing can be more misleading, in 
my estimation, than the idea that this glia overgrowth is primary, and 
the changes in the parenchyma secondary. The fact that the over¬ 
growth of glia is most frequently into the pericellular and perivascular 
spaces has led to the belief that it is responsible for the changes in the 
cells which are found accompanying such proliferations. This is a re¬ 
turn to a theory which few pathologists accept to-day, viz., the theory 
advocated by Bevan Lewis that the glia cells have scavenger properties 
and attack diseased nerve fibres and cells. 

A retrospective glance of the contributions that have been made to 
the morbid anatomy and pathogenesis of the hereditary degenerative 
disease known as Huntington’s chorea prompts the foregoing remarks. 
The disease is comparatively rare, and of somewhat recent recognition. 
Consequently, the luminous contributions that have been made to its 
pathological history are very few. Moreover, the reports that have 
been made are not uniform regarding the conditions found macroscopi- 
cally and microscopically. Thus, one writer contends for the genetical 
relationship of the diseased tissues to the vascular system ; another that 
the beginning of the pathological process is in the cells ; while others 
maintain that the primary manifestations of disease are in the neu¬ 
roglia. These discordant views are, I venture to suggest, the resultant 
of varying points of view of different observers. We should bear in 
mind, when given opportunity to study the central nervous system of 
cases of Huntington’s chorea, that it is scarcely justifiable to contend 
that all the morbid conditions found microscopically are inherent to the 
disease. They may or may not be. Many of them, as I have said, may 
be the consequence of prolonged interference with nutrition. Naturally, 
it must be granted that this interference with nutrition becomes a part 
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of the disease ; but it is incidental, not essential. It follows, therefore, 
that study of cases of 'Huntington’s chorea in which the anatomical 
material has come early to the investigator’s hands through some acci¬ 
dental cause, such as the fatal outcome of one of the acute diseases, is 
of greater value in illuminating the pathogenesis of the disease than is 
study of cases that have died a natural death after the disease has run 
its full course. Although the investigation of Huntington’s chorea 
which I present herewith was made on the nervous system of an indi¬ 
vidual who had the disease for a number of years, I shall take occasion 
to compare the findings and contrast them with a case reported by 
Dana about three years ago. It will be seen that the findings are very 
similar in the two cases, although the patient reported by this writer 
had been afflicted with the disease but a comparatively short time, and 
died from an attack of typhoid fever. 

Together, they may contribute toward establishing the morbid anat¬ 
omy of this disease and toward indicating the pathogenesis. They may, 
perhaps, necessitate a modification of the statements made by some 
modern writers on chorea, such as Osier and Blocq, to enumerate two of 
the most recent, who state, the first, that nothing has yet been found to 
explain the true nature of the disease, and the second, that it is not yet 
possible to say what the anatomical substratum of the affection is. 

History of the Case. The history of the patient, so far as I have 
been able to ascertain it, is as follows : 

An American gentleman, aged fifty five years, married in early man¬ 
hood and begot four children, three girls and one boy, the latter of 
which died in infancy. His wife lived but a short time after the birth 
of the last child, which is now ten years old. His ancestors were 
settlers of upper Manhattan. They had been large families, and the 
victims of a disease, characterized by jerking, uncontrollable, dance 
movements and mental decay, showing itself in early middle life, which 
led some of its victims to asylums and others to voluntary seclusion. The 
disease from which they suffered is the one now known as Huntington’s 
chorea. 

Mr. X., fully and intelligently aware of his heritage, was quite well 
until the forty-fourth year of his age; at least, it may be said that, 
although he had been very sensitive to comment or discussion concerning 
his health and very nervous and somewhat bizarre in his movements 
before that time, he was still able to transact business. From the time 
when the disease first showed itself in sufficiently definite form to be 
diagnosticated until the time of his death more than ten years elapsed. 
In the beginning the twitchings or choreiform movements involved only 
the hands, but within two years from the time of their advent they were 
to be seen in the cephalic extremity, and in the last years the face and 
tongue, and eventually the lower extremities were much affected. I have 
been assured that the legs were last involved, and that the gait did not 
show the rather typical “ halting, stalking” feature that has been so 
often commented on by reporters of these cases. His mind remained in 
fairly good condition until about three years before death, -when he 
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began to have suspicions of his family and of his friends. He was with 
difficulty convinced that they were not plotting to put him in an asylum 
and to separate him from his children. He became depressed, some¬ 
times suicidal, very forgetful, and distrustful of those on whom he had 
had the greatest reliance. His most persistent concern was to prevent 
separation from his children. Gradually he withdrew from association 
with his friends in society and in business, and kept near his children. 
The movements of the upper extremities and face were such that his 
appearance on the street attracted attention, and this made him loath to 
go abroad. In the last years of life speech became indistinct, and 
for several months before death it was with difficulty that one understood 
him. For a few weeks before he died the movements of the face and 
tongue were so severe that he rarely attempted to speak, and when he 
did the result was a mere verbigeration. 

I saw him for the first time a few days before his disease terminated. 
He was apparently suffering from some acute illness, although nothing 
could be made out from physical examination save the choreiform move¬ 
ments and hyperthermia. The statement of the patient’s family was 
that latterly the choreic movements had steadily increased in intensity, 
and that the mind had become very much clouded. About a fortnight 
before his death a fever developed, which remained with him until 
the end. When I saw him the temperature was 105°, and there¬ 
abouts it continued until the time of death, several days later. At this 
time the movements, although very severe, were not sudden and bizarre, 
but irregular and made worse by volitional intent. They were very 
severe and incessant, except during profound sleep. Even then they 
were seemingly disturbing and the cause of frequent awakening. 
Although the patient was quite conscious, he made no verbal responses 
or requests. The movements of the face and tongue were conspicuous 
and severe, and the irregular twitchings of the body so profound that 
he had to be maintained forcibly in bed. Aside from evidences of 
senility, the examination showed nothing of sufficient interest to require 
mention. There was slight rigidity of the extremities, but there was 
no exaggeration of the reflexes. The cause of death seemed to be ex¬ 
haustion and high temperature. 

The family history is shown graphically by the following scheme : 


Grandfather. 
3 children. 


Mother. 

7 children. 


Son. 


Aunt. 

2 children. 


Daughter. Daughter. 


Daughter. Daughter. Daughter. Daughter. Son. Our patient. Son. 

d. in infancy. I 


Son. Son. Son. Son. 


Daughter. Daughter. 


I 


Died in infancy. Daughter. Daughter. Daughter. Son. 

d. in infancy. 

Italics indicate affected members of the family. 


Summary of the family history. In brief, illness of this nature is trace¬ 
able in the patient’s ancestry to the maternal grandfather, an Irishman. 
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Whether or not the taint could be traced further back, if access were 
had to the family records, it is impossible to say. Of the children of 
this grandfather three in number, two daughters were affected. One of 
these daughters was mother to our patient, and bore seven children, 
five of whom became afflicted with the disease. The other daughter 
bore two children, and of these one became choreic. In three genera¬ 
tions there have been no less than nine members affected, and when the 
fact that many children of these families died in infancy is considered, 
the number of cases that have developed is surprisingly great. The dis¬ 
ease has not yet manifested itself in the children of the third generation, 
but evidences of neuropathic inheritancy are to be seen in almost every 
one of them, and the children of our patient possess a number of strik¬ 
ing somatic stigmata of degeneration. 

Post-mortem findings. The notes of the autopsy, made four hours 
post mortem, are as follows : The body, showing slight rigor mortis, is 
but little emaciated. There is marked panniculus adiposus, and when 
the abdominal cavity is opened the organs present a healthy appear¬ 
ance, save that the tip of the appendix is adherent to the colon. The 
lungs show a few calcareous deposits and old adhesions at the apices, 
and one of these adhesions on the left side binds the pleura above to the 
mediastinum; another, below, to the diaphragm. There is a consider¬ 
able deposit of subpleural fat, and both lungs are slightly emphy¬ 
sematous. The pericardial sac contains a customary amount of fluid ; 
the heart is small, and, to the naked eye, presents the appearance of 
slight fatty infiltration. The valvular apparatus is normal, the endo¬ 
cardium quite smooth, and the large bloodvessels at the base of the 
heart are soft. The liver is of normal size, weight, and consistency ; 
but cross-section reveals a considerable degree of fatty infiltration. Save 
for a slight increase in volume, the spleen is normal, both en masse and 
when cut across. The only feature worthy of remark shown by the 
pancreas is a rather uncommon state of the bloodvessels. The walls of 
the vessels are hard, the calibre is increased, and the lumen is excessively 
patent. The kidneys show no departure from normal, with the excep¬ 
tion of an ancient and rather well-marked scar at the upper end of the 
left kidney. The capsule is easily stripped, and when the kidneys are 
laid open the markings of the cortical and medullary parts are very 
indistinct, and there is marked venous congestion. All the visceral 
organs are richly embedded in fat. The intestines are quite normal, 
and nothing whatever is found to account for the hyperthermia which 
the patient had, or to point the cause of death. 

On opening the skull the dura was considerably adherent, the diploe 
dense, and the Pacchionian depressions well marked. In the lower end 
of the longitudinal sinus there was a small coagulum. There were a 
number of adhesions between the pia and the dura over both hemi¬ 
spheres, more on the left than on the right. These areas of adhesion are 
not at all firm. There is slight excess of cerebro-spinal fluid, and the 
brain has a “ wet” appearance. The pia is not adherent on the internal 
surface, but while it is in contact with the brain it has a congested, thick¬ 
ened appearance. This is particularly noticeable over the pons, where 
the arborization is striking ; but when the pia is stripped, it has its cus¬ 
tomary appearance. The convolutions of the anterior pole of the brain 
seem very small, and the central convolutions are strikingly narrow. 
The weight of the entire encephalon was forty-three and one-half ounces. 
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When the spinal canal was opened considerable fluid was found in 
the cerebro-spinal space, and after incision of the membranes more than 
three ounces of this fluid was collected. The cord presented a “ wet” 
appearance like the brain. The most remarkable feature of the men¬ 
inges of the cord was that the dura was intimately adherent to the spinal 
column. Instead of hanging loosely, as it does naturally, it is adherent 
throughout its entire length, so that the dura and the posterior spinal 
ligament are one. 

Abnormalities of the brain, as indicated by measurements. Inspired by 
the careful and exact study of the brain made by Dr. Charles L. Dana 
in the case of Huntington’s chorea reported by him, I made not only a 
close examination of the brain for fissural and convolutional anomalies, 
but also a large number of measurements to determine the relative 
thickness of the gray matter of the cortex. The first awarded nought, 
as there seemed to be less evidence of variation than it is customary to 
find in routine examination of brains. The principal fissures were 
wider, shallower, aud shorter than they are normally, and this is par¬ 
ticularly noticeable in the central fissure, which is but a trifle more than 
ten centimetres in length. But there is nothing that points to defective 
evolution in the unfolding of the brain. Perhaps the most conspicuous 
feature of the brain in the fresh state is a cribriform or sieve-like ap¬ 
pearance of the cortical and subcortical substance, to be seen very strik¬ 
ingly on cross section of the Rolandic region, and a peculiar mottled or 
tier-appearance of the cut brain substance. The brain seemed exces¬ 
sively vascular, both en masse and when cut mto, but there were no 
foci of hemorrhage, and the vessels on the surface were in a good state 
of preservation. 

The frontal convolutions and the motor areas of the brain were taken 
for special study. The anterior and posterior Rolandic gyri, in length 
ten centimetres, were divided into three parts. The first portion, that 
is, the portion bordering the longitudinal fissure, was cut into three 
pieces, and the first put in absolute alcohol, in preparation for Nissl’s 
stain ; the second in osmic acid, for the Golgi method ; and the third in 
Miiller’s fluid, for the reception of Weigert’s and Van Gieson’s stains. 
The second third of the motor convolutions was treated in the same 
way, and likewise the last third, the inferior end. The motor gyri of 
the left hemisphere were disposed of in a similar way except that No. 
1 was put in osmic acid, No. 2 in Muller’s fluid, and No. 3 in alcohol. 
The remainder of the brain was hardened en masse in Muller’s fluid, 
save a few pieces taken from the different lobes, which were put in 
alcohol. After the hardening process was complete ten measurements 
were made of the cortex of the surface from the different lobes. The 
averages of these measurements are here given. 


First frontal 

Centimetres. 

. 2.60 

Inferior parietal . 

Centimetres. 

. 2.88 

Second frontal 

. 2.55 

First temporal 

. 2.90 

Third frontal 

. 2.55 

Second temporal . 

. 2.95 

Ascending frontal 

. 2.46 

Cuneus. 

. 2.35 

Ascending parietal 

. 2.48 

Precuneus . 

. 2.48 

Superior parietal . 

. 2.82 

Island of Reil 

. 3.60 


Contrasting these averages with what has been determined to be the 
average thickness of the gray matter, we see that they are uniformly 
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less than the normal cortical gray. I do not forget that the individual 
whose brain we are studying was of an age when occasionally senility 
makes itself manifest in the brain, but the pronounced thinness found 
here cannot be attributed to age. Comparison with the result of meas¬ 
urements in Dana’s case, 1 and in the more recent one of J. M. Clarke, 2 
shows that the cortex was somewhat thinner than in the former’s patient 
and more nearly approaching Clarke’s case. 

Resume of the Microscopical Findings. I shall preface what I 
have to say concerning the changes that were detected microscopically 
by the statement that, although they were not found exclusively in the 
Rolandic region and in the adjacent frontal gyri, the disease process was 
incomparably more advanced and conspicuous in these regions, more espe¬ 
cially in the former, than in any other part of the brain. I shall not 
give a detailed account of the slightly varying conditions to be found 
in each specimen, but rather a rimme of the findings in each of the 
differently handled pieces. I am unwilling to say that specimens from 
one hemisphere show any pathological changes which would serve to 
differentiate them from specimens taken from the other hemisphere. 

The specimens that were stained with methylene-blue, according to 
the Nissl method, 3 reveal more clearly than any of the other stains the 
abnormalities of the cortical cells, although the differentiation in cell 
constitution is not well-marked, and one cannot see any actual change 
in the chromatic structure. The most conspicuous feature is the pig¬ 
mentation and shrinkage of the cells, particularly those constituting the 
layer of large pyramids. (Fig. 1.) The cells just beneath this layer, 
the so-called polymorphous cells, are pigmented to a lesser degree, but 
still conspicuously. The next most striking abnormality is the size 
and shape of the cells of these two layers. The cell processes are 
attenuated, spiral, and shrunken. The cell-bodies are uniformly 
rounded, or slightly irregular, and many of them are not much greater 
than one-half the normal size. (Fig. 2.) All the cells of any given area 
are not affected, and many of them are diseased in different degrees. 
The cellular implication seems to be in tiers or streaks, and to this was 
due the mottled appearance of the cortex observable in the fresh brain. 
The fact that this mottling was noted when the brain was first examined 
points conclusively to the fact that the shrinkage of the cells was not in¬ 
cidental to the process of preparation to which the tissue was subjected 
in hardening and staining. The pericellular spaces appear very much 
larger than normal, but this increase in size is more relative than 
actual. In the pericellular spaces there is a remarkable accumulation 
of neuroglia nuclei seen spinning themselves out over the body of the 
pigmented atrophied cell, or clinging to the outer coat of a bloodvessel. 
(Fig. 3.) This manifestation of proliferation of glia nuclei is more evi¬ 
dent in the deeper layers of the cortex than in those of the superficies, 

1 Journal of Nervous and Mental Diseases, 1894, p. 565. 

2 Brain, 1887, p. 26. 

3 In the preparation of the methylene-blue sections I received much highly valued assistance 
from my friend, Dr. B. Onuf, and I wish to express my appreciation of his courtesy and good 
offices. 
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and particularly iu the polymorphous cells and in the layer of large 
pyramids. The bloodvessels in specimens made with this stain are 
thickened, principally the result of proliferation of the nuclei of the 
intima. The evidences of vascular degeneration are slight, and the 
change in the bloodvessels is not comparable to the change in the paren¬ 
chyma about it. These lesions of the gray matter were found through¬ 
out the Rolandic region, some sections showing them more prominently 
than others. 

Fig. 1. 



Pigmentation and shrinkage of the cortical cells and enlarged pericellular spaces. 


Specimens stained with carminate of soda and with picric acid fuchsin 
showed the thinness of the cortical mantle which had been remarked in 
the fresh brain. The pia presented a comparatively normal appearance 
—possibly a slight degree of thickening. The most conspicuous feature 
of the specimens and one that immediately arrests the eye is a cribriform 
state of the tissue. (Fig. 4.) This is rather uniformly distributed 
throughout the specimens, but more marked in the inferior cortical 
layers, and it is due to three factors : (1) Shrunken ganglion cells ; (2) 
enlarged and empty pericellular spaces; and (3) distended capillaries, 
arterioles, and perivascular spaces. The relative importance of each of 
these factors in contributing to the cribriform state is indicated by the 
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order of enumeration. When we study these three conditions individ¬ 
ually we find that the departures from normal within the cell itself are 
practically the same as were determined by the methylene-blue stain. 
All the layers of the cortex are affected, but mainly the deeper layers, 
and the involvement is not uniform— i. e., the same disposition to in¬ 
volvement in streaks already noted is here evident. Moreover, this 
streaky appearance is heightened by the fact that in the strands where 
the atrophied cells are most conspicuous many cells have completely 
disappeared. This stain does not permit a study of the intimate con- 


Fra. 3. 



To show the embracing of ganglion ceils by glia cells. (Nissl stain.) 


stitution of the cell save in its reaction to the coloring agent. Many of 
the cells take the stain very incompletely, while others take it in an 
irregular fashion, which gives the cell a granular appearance. The 
embracing of cells by glia prolongations is to be seen with this stain 
much less distinctly than with the methylene-blue and silver stains. 
Although the calibre of many of the bloodvessels is enlarged and the 
lumen of increased patency, these conditions are more noticeable in the 
white matter than in the gray. In the latter the thickening of the 
vessels has caused a lessening of the calibre in one portion and an ir¬ 
regular bulging in another. There is nothing approaching excessive 
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vascularity or perivasculitis. The increase of neuroglia tissue is gen¬ 
eral, and the glia cells and fibres have accumulated in the pericellular 
spaces, and here and there they are to be seen on the walls of the 
vessels. 

The most striking feature of specimens stained with hsematoxylin are 
thinness of the cortex and the delicacy with which the medullated com¬ 
ponents of the cortex color. 



Ftg. 4. 


To show atrophy ot the cells and cribriform state of the cortical tissue. (Van Gieson’s stain.) 


Specimens prepared after the Golgi method and after Berkeley’s 
modification of it were not, on the whole, as satisfactory as the others. 
The greatest service that this method of staining rendered in this case was 
to corroborate that which had been determined by other methods. That 
is, it showed that the cells were not uniformly diseased ; that normal, dead 
and dying cells were to be seen ; and that the layer of large pyramids 
and the polymorphous cells were most diseased. The affected cells 
revealed their shrunken appearance and irregular outline most promi¬ 
nently in the deeper layers. The processes themselves, stunted and thin 
except where node-like enlargements have increased their calibre, are 
evidently much altered, especially the dendrites. Most of the dendritic 
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processes are quite devoid of thorns, and their inter-ramification seems 
less intricate and complex. The abundance of neuroglia tissue is very 
manifest in the preparations made with this stain, and it showed the 
same environmental proclivities as the specimens made with methylene- 
blue. 

What has been said applies to the Rolandic region of the cortex. I 
desire to emphasize that the pathological conditions were not limited to 
this area, but were found to a certain degree throughout the entire 
brain. Sections made from the occipital and the parietal lobes re¬ 
vealed changes in the ganglion cells and in the bloodvessels and their 
surroundings which are comparable to those described in the Rolandic 
region, the difference being one of degree. In the frontal gyri certain 
specimens show the atrophic changes in the cells and the enlarged size 
of the perivascular spaces nearly as conspicuously as those taken from 
the motor areas, but the lesion is less widely distributed there, and is less 
advanced. In other parts of the brain there are comparatively slight 
changes in the parenchyma and in the supporting tissues. 


Fig. 5. 



Showing degeneration of the crossed pyramidal tracts. (Weigert stain.) 


Examination of the pons and the oblongata does not reveal any note¬ 
worthy departures from normal. When we pass the motor decussation 
and get into the cervical cord there begin to be evidences of degeneration 
of some of the axis-cylinders of the pyramidal tracts. This becomes 
more apparent as we examine sections from lower levels in the cord. In 
none of the specimens is it conspicuously evident (Fig. 5), but there can 
be no question, I think, of the actual loss of neuraxons. There is com¬ 
paratively slight increase of connective and neuroglia tissue, and the 
bloodvessels are not abnormal for an individual fifty years old. The 
pia is not thickened, the perivascular and pericellular spaces are well 
preserved, and, in short, aside from the degeneration just mentioned, 
the cord appears quite normal. 



286 


collins: Huntington’s chorea. 


Summary op the Macroscopical and Microscopical Changes. 
If we attempt to summarize the changes found in the central nervous 
system of this individual with hereditary chorea, we may say that they 
consist, macroscopically, of: 

1. Thinness and atrophy of the cortex, evidenced by the diminution 
of weight, by the shallowness and breadth of the fissure, by the nar¬ 
rowness of the gyri, and by the thinness of the cortical mantle. 

2. A mottled, tier-like, or streaked appearance and a cribriform state 
on cross-section of the brain in the fresh state. This streaked and cribri¬ 
form appearance was due to a diminution in number and in size of the 
ganglion cells, particularly those of the deeper layers, to an increase in 
size of the perivascular and pericellular spaces, and to increased patency 
of the bloodvessels. 

The changes determined by microscopical study may be summarized 
as follows: 

1. A decay or slowly-progressive degeneration of the ganglion cells 
of the cortex throughout the brain, involving principally the layers of 
large pyramids and polymorphous cells, particularly evident in the Ro- 
landic region, very much less so in the anterior pole of the brain, and 
incomparably less so in the posterior pole of the brain. 

2. Increase of glia tissue, most marked in those sections that show 
greatest cell implication, but nowhere sufficiently prominent to consti¬ 
tute sclerosis. The increase of glia tissue, although rather universally 
distributed, is most conspicuous about bloodvessels and ganglion cells. 

3. Enlargement of the pericellular spaces and distention of the peri¬ 
vascular spaces. 

4. Slightly diseased bloodvessels, the principal change being a pro¬ 
liferation of the nuclei of the tunica externa and a thickening of the 
tunica intima. This implication of the vessels, which is neither regular 
nor symmetrical, is evidenced to a greater degree in one section than in 
another. No punctate hemorrhages were observed. 

5. Relative paucity of the medullated constituents of the cortex. 

6. Slight degeneration of the crossed pyramidals tracts of the spinal 
cord. 

To summarize the microscopical finding in a few words, I may say 
that the lesion is a chronic parenchymatous degeneration of the cortex, 
principally of the Rolandic cortex, with consecutive and secondary 
changes in the interstices and vascular system. 

Anatomical Findings Contrasted with those of Some Recent 
Writers. To bring these findings into contrast with those determined 
by Dana, by Oppenheim, 1 and by Clarke, I shall cite a summary of the 
microscopical examinations as given by these three authors. In Dana’s 


1 Centralblatt fiir innere Medicin, 1894, p 918. 
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case the brunt of the process fell upon the central convolutions ; they 
suffered first and most intensely. The process was not evenly dis¬ 
tributed, but occurred in patches throughout the affected parts. There 
was nothing in the intricate nature of the process to justify the opinion 
that it is in any sense an inflammation. There was no proliferation of 
connective-tissue cells, no exudation, no accumulation of leucocytes 
about the bloodvessels, and only a slight amount about the nerve cells. 
The process corresponded in every respect to one of decay and degenera¬ 
tion, the nerve cell itself being the first that begins to die. 

Oppenheim was led, from a careful study of two cases, one a man, 
aged seventy-five years, in whom the disease had lasted sixteen years, 
and another a woman, aged fifty-six years, in whom the disease had 
lasted but five years, to the statement that the essential morbid condi¬ 
tion is a miliary, disseminated, cortical and subcortical encephalitis, 
eventuating in atrophy of the cortical mantle. The principal changes 
in the brain were narrowing of the gyri, broadening of the sulci, espe¬ 
cially in the motor, parietal, and occipital regions, deficiency in number 
and size of the pyramidal cells constituting the layer of small pyramids, 
and minute foci of hemorrhagic infiltration in the subcortical layer. 

Clarke sums up the morbid changes which he found in a case of this 
disease of unknown duration in the following words: “The morbid 
change consisted in a widespread, but partial degeneration of the cells 
of the cerebral cortex, especially the cells of the second and third layer, 
most marked in the frontal and motor convolutions, together with an 
increased amount of interstitial tissue and number of neuroglia cells.” 
He adds that there seems to be no doubt that the cerebral cortex, espe¬ 
cially of the motor convolutions, is the seat of the disease, and that his 
own sections go to show that the primary lesion is a degeneration of the 
nerve cells, with a concomitant increase of neuroglia. 

It seems unnecessary to dwell upon the fact that these observations 
are practically in accord in pointing that the disease is essentially of the 
parenchyma. The slightly discordant conditions found in these cases 
and in my own may be legitimately accounted for by a consideration of 
the ages of the patients and the duration of their symptoms. In Oppen- 
heim’s case alone were there punctate hemorrhages. This should cause 
no astonishment, when we recall that his first patient was a very senile 
individual who died of cerebral apoplexy, and that his second patient 
succumbed to an acute infectious disease, viz., influenza. In both in¬ 
stances the bloodvessels were enormously disposed to rupture, the first 
from the advanced age of the patient, and in the second because of the 
infection. No importance whatever should be attached to these hemor¬ 
rhages, except that they were accidental. The minute vessels of the 
brain in the case that I studied were fittingly and quite prepared for 
rupture, and I have no doubt that this would have occurred if the 
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patient had lived sufficiently long, or if he had suffered from some 
acute disease, although naturally I hasten to remark that the occurrence 
of punctate hemorrhages, even under such auspices, would be by no 
means sure to follow. 

Dana’s findings I regard as of signal value, first because they dupli¬ 
cate in every respect those of my case, and second because they were 
found in the brain of a patient who had had the disease but a compara¬ 
tively short time. The results of the microscopical study in both of 
these cases point unequivocally to the fact that the primary lesion is in 
the cell, and that the change in the cellular structure conditions not 
alone the phenomena of the disease, but the concomitant changes in the 
brain and spinal cord. 

The most determined opposition to this view comes from Kronthal and 
Kalischer; but a careful examination of their writings on this subject 
convinces me that the contradictory evidence furnished by them is more 
apparent than real. They examined the central nervous system in a 
large number of cases of chronic chorea, and from their own experience, 
and from a consideration of the findings of others, they concluded that 
Huntington’s chorea is in reality a diffuse, seldom circumscribed change 
of the brain cortex, consisting essentially of disease of the bloodvessels, 
which leads not infrequently through proliferation of nuclei and cellular 
hyperplasia to punctate hemorrhages and of proliferation of the glia 
and interstitial tissue. The nervous elements themselves are compara¬ 
tively unaffected. Aside from the fact that the occurrence of such changes 
in Huntington’s chorea is completely disproved by their absence in three 
of the most recent and most carefully studied cases of the disease (those 
of Dana, of Clarke, and myself), there are a number of arguments that 
may be brought forward to controvert this view. In the first place, 
and personally I consider this paramount to all others: it is not in 
accord with the tenets of pathology to consider together, except for 
purpose of contrast, or to attempt to parallelize the anatomical findings 
in cases of chronic Sydenham’s chorea with those of Huntington’s 
chorea. The first is an acute disease, in all probability dependent 
upon a specific cause, most likely an infection. The exciting factors, 
whatever they may be, exercise their pernicious activity upon the ante¬ 
rior half of the brain, and thus condition the symptoms of the disease. 
Ho doubt they may cause, if severe and continuous, real, definite, 
anatomical changes, and such changes may be demonstrated after 
death. But when the brain show's such a lesion all the tissues of the part 
are affected—the bloodvessels and the parenchyma, principally the 
former. When such conditions become chronic the characteristic lesion 
of a diffused or a circumscribed, hemorrhagic or non-hemorrhagic en¬ 
cephalitis ought to be found. Huntington”s chorea, on the other hand, 
is a chronic disease from the beginning. If there is any one disease be- 
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yond being shelved with a pathogenic microbe, or with non-specific in¬ 
fection of any sort, this is the one. The most reliable evidence seems 
to me to point to the fact that it is a disease not dependent upon any 
cause acting through the bloodvessels or upon any change in the blood¬ 
vessels. This is in conformity with the admitted pathogenesis of the 
chronic degenerative nervous diseases. In every one of these diseases, 
without exception, there is some implication of the bloodvessels ; but if 
disease of the bloodvessels were responsible for the occurrence of the 
degeneration in the parenchyma, then these disorders would needs be 
incomparably more frequent in association with disease of the arterial 
system than they really are. Nor do I believe that the increase of glia 
substance in any way points to the existence of a slowly developing 
vascular lesion as the primary condition. More than twenty years ago 
Weigert established the principle that diminished mutual resistance 
between tissues is followed by a process of proliferation of neuroglia 
cells, and the presence of abnormally developed glia tissue in the case 
such as I have reported indicates merely such perversion of resistance. 

I am reluctant to say in so many words that Huntington’s chorea is a 
disease dependent upon a slowly progressive decay of the parenchyma 
—the ganglion cells of the brain, more particularly of the anterior half 
of the brain, the Rolan die and the frontal regions—but the bulk of evi¬ 
dence bearing on this subject indicates so clearly that this is a fact that 
such a statement seems not alone warrantable, but is demanded. I 
wish particularly not to attach too much importance to any one terminal 
change or set of changes, such, for instance, as the change in the cells 
in this case. But when it is kept in mind that these abnormalities have 
been found by several observers in cases that terminated at very differ¬ 
ent stages of the disease, one is almost forced to the conclusion that this 
is the anatomical substratum of the disease. 

A Word Concerning the Genesis of the Disease. That Hunt¬ 
ington’s chorea is a disease conditioned by pre-natal factors, no one can 
deny. Yet I cannot, on this account, believe with Dr. Dana, that it 
belongs to teratology, using that word in the strict sense of its deriva¬ 
tion and application. The fact that the germ plasm of the ancestry is 
freighted with the burden of death twenty or thirty years before the 
usual time does not warrant me in considering the disease either a con¬ 
genital malformation or a monstrosity. It is highly probable that the 
proton of the ganglion cells may be properly formed, and, indeed, it 
does not seem to me likely that the cells of the Rolandic cortex if 
examined during the years of a patient’s health would reveal any 
departures from the normal. In other words, it seems to me that we 
may infer a change in the germ plasm, a predisposition to early death, 
without a change in the germ cell. To express the nativity of Hunt¬ 
ington’s chorea more colloquially, it may be said that the ganglion cell 
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whose function it is to subserve motion and give basis to intellectuality 
is genetically lacking in the power which will enable it to exist as long 
under the same environment as the ordinary ganglion cell. This idea 
is in strictest conformity with Weismann’s theory of heredity. 

Remarks on Treatment. I should hesitate to allude to this sad 
phase of this subject did I not feel compelled to do so from a sense of duty. 
Not that I am able to suggest anything that may be of service, even in 
the amelioration of these unfortunates’ conditions after the disease has 
developed ; but I desire to emphasize the laudability of endeavoring to 
delay the advent of the disease in those to whom it is a natural heritage, 
and to add my testimony to the utter futility and ridiculousness of ten¬ 
otomy of the eye muscles, graduated, non-graduated, or any other kind, 
advocated by therapeutic pretenders. I am prompted to this remark 
by the fact that the most recent member of this family to show mani¬ 
festations of the disease is now under the care of an individual whose 
understanding of the pathogeny of chronic degenerative nervous diseases 
of the convulsive order prompts him to the promise of a cure in such a 
patient as this. If one can look in the microscope at the sections from 
the Rolandic area of the cortex, such as those I have shown, and then state 
that such a condition can be overcome by any procedures directed toward 
the eye-muscles, he is a type of mind that surpasseth all understanding. 

I shall take the liberty of making one therapeutic suggestion apart 
from those usually given in systematic writings on this disease, and 
shall preface it by saying that I do not forget the necessity of preven¬ 
tive, hygienic, and therapeutic measures of any kind that have in the 
past been shown to be of the slightest service in either delaying the dis¬ 
ease or ameliorating its symptoms. The suggestion that I desire to make 
is this: All chronic nervous degenerative diseases, it matters not 
whether they be of the brain or spinal cord, be they convulsive or 
paralytic in manifestation, are benefited, if at all, by toxic substances 
given in toxic doses. We know not how they act; we know only, as a 
matter of clinical experience, that to secure the efficacy of the bromides 
or of opium in epilepsy, it is necessary to give them in poisonous doses: 
that strychnine may be of any service in progressive muscular atrophy, 
or that nitrate of silver should stay the process of locomotor ataxia, 
they must needs be given in doses to make their poisonous symptoms 
manifest. Ordinary medicinal doses of these drugs directed to the 
cure of the disease for which they have been mentioned are practically 
useless. Therefore it has occurred to me that if we wish to influence 
the course of hereditary chorea after it has once made its existence 
manifest, it is necessary to administer the elected substance, be it arsenic, 
opium, serum, or vital extract which it is hoped may be of service, in 
the largest possible doses consistent with life, and to maintain such ad¬ 
ministration for a prolonged time. 
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If experimental therapeutics would but teach us the changes that go 
on in ganglion cells as the result of administration of such poisons, 
revealable by the methylene-blue method, we would be started on the 
road to the discovery of some measure for the radical cure and treat¬ 
ment of many diseases now treated empirically. Such studies have already 
been begun, and no one can allow his thoughts to dwell upon the mor¬ 
bid anatomy of chronic nervous diseases without indulging the hope 
that they may be continued. 

Although the physician is not a deputized nor a self-constituted monitor 
of society, nor should he even have a desire so to be, nevertheless he may 
legitimately indulge himself in following the dictates of altruistic senti¬ 
ments for society’s welfare. In the opinion of the present writer he cannot 
more wholesomely or adequately give voice to an expression of these 
aims than by using such influence as he may possess against marriage 
for those whose heritage is such a disease as Huntington’s chorea, and 
who, in case progeny be vouchsafed them, will undoubtedly propagate 
it, no matter how supremely vital the germ plasm of the other parent 
may be. 


TRAUMATIC NERVOUS AFFECTIONS. 

A STUDY OF TEN CASES. 

By Theodore Diller, M.D., 

PITTSBURG. 

In attempting to study ten cases of nervous affections following vio¬ 
lent injuries, only the more salient features of their histories will be 
given. The literature of this subject, which is now very voluminous, 
has been so recently gone over by several writers' that I will refrain from 
any similar effort in this paper. 

As is well known, not only vague, fleeting, and indefinite nervous 
symptoms follow and result from traumatisms, but many definite 
nervous affections as well. On the face of the subject, it would seem 
absurd to suppose that any violent general shake-up of the body would 
produce one particular nervous affection; for, in general, we know that 
traumatisms, like other existing causes of disease, produce various affec¬ 
tions depending upon the predisposition and temperament of the indi¬ 
vidual. Of a number of persons subjected to what seems to be the same 
sort of traumatism, some may suffer from severe nervous symptoms 
while others may escape such sequel*. This, again, is to be explained 

1 Dana (Hamilton’s System of Legal Medicine, p. 297) and Knapp (Nervous Diseases, by 
American authors, p. 135). 



